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(54) APPARATUS FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for 
manufacturing a semiconductor device which uses a 
charged particle beam reduction transfer optical system 
in vacuum or an atmosphere under reduced pressure, is 
provided with a high-speed and high-rigidity stage and 
can precisely transfer a circuit pattern written on a mask 
onto a wafer. 

SOLUTION: This apparatus for manufacturing a 
semiconductor device has a heat sink 10 for cooling a 
sliding section transferring force from a driving source to 
stages by friction and the driving source in a stage 
mechanism for driving the stages 1 7, 1 provided with 
means 19 P 3 for holding a wafer 18 or a mask 2 by using 
a friction drive mechanism in vacuum or an atmosphere 
under reduced pressure. Further, there is provided a 
heater 5 for making a sample and the holding means to a 
required temperature according to a temperature sensor 
4 provided on the means for holding a wafer 1 8 or a 
mask 2. 
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(57) 

[BIS] ft£&«lM*ft£SB&4M::fc^Tft&&? 

^flxfcxf-5i 7. 1 ftinwMiuuiit 




(2) 



1#BB 2 O O O - 2 6 O 6 8 3 



[»IM»*©ttB] 

aEx^-i>£jtsrsf=*><os&aa)««£jia-r-5 
«EMiB^a)-r t- k £ aEa&an 

t *< Rnrn^ t -* - *a*. * - 1 £ -r 

Ba>n&3B. 

»i£«)!ttpIfi6l=«J#-r-5fc<6«>Kmj*#&*ffl|jl*^ 
HUE* 5? * f£Sf * fctf>0>«iSffil!«« * M,m? -5 

mizmmnmmijzmikz-eztctoiz. miEfi^arE- 
* ^inrEx^— KicstLntfT-rs^isiic^siipr 

i?*9f M©a§-e@^ Lfc yg* ICB&-C £ S <fc 5 1= n 

s? a v ? a*£ ja«wi=»i» L-cfiie i» -t k 

a^TUE^v ^ Isl-r fc «!)<DlU£SS!lti«IA^ <b -S^EE 
S3. 

aa-tr?3?9x*&ttu. *€.i=fiEg»SB»«>ga!i 

SI*. H^SJtftffl^fc^jiatt^H-ea-^-f 

*tr i** c t £i#a t -r «ft|tlt*4t 2 ICK3£<D**<* 

saosfcsa. 

[n*&4] BtrESSffi»a«icDgiia*rttT • , s 



a»*a 2xi;3 icEeco^ai^acosiitsa. 
[»**5] nKmmmnmmmisnmtizni^x, 

#a 2 ar; 3 i-E«<D*j»tt:garo$jiga. 

atftTif-A^Bait-rsfctfxDjtaiii:. a 1 ©sm$» 
jBtpmi~&*N--&fc«>0>a 1 (Dsma##s£a;ifro 

t. mzvtmzmwiimz&ft-rz>t-it><j><gizo>tt.n 
b#?b£ a * fr-awft $ jts-r -5 c t ^an 

^l2(DXf-vt. m 1 (OX^r— vJt<*>a 1 CD&*4d5 
±I=A» **tfc^«tf-A(D 5 ^MEIS 1 0)6WI±t 

©XT-e?tffirEm20)X7 l -i?i:^SLMc|^ 
SI£flSo-Cj62*SCilc,fcy. tfrE3fcS*&aJ&£*l 

fcaaa^e-iucj: y m 1 0Kn-i=?attit&*tfc¥ 
3M*£b<dibii&/<*->£. mz<Dttm±<Dmmo>ikw 

t -r * *a<*aa<DaB£B. 

sa«'rt&K«i#-f -&fctf>©m 1 <osms#^ja£ax*>o 
fin £ mmztt-r & c t fttaa&s 1 <cxf-v 

S2 0K«*»)!tt»rteicftj$-r*fc«)«)m2(DK» 
«i#^s$a **oJFEi*j£ gai^jtsr* c t*<prtg 

5S2fflXf-vt, ItTEmi ©X^— i?tS!lES2© 
H-JPE±ireifiR$ixrfcy. fflEtttt 

K»a±i=a^ti* c t si#a t r •s^frsaoajt 
si. 

k prgei=«t*^-*fc«)<DS i <oK»«»^s*a **>o 
$ aai=*a-r €> c t i ©xf-v 

m2<D&m£mmsimz&n-tz>tztt><Df&z<DR& 

a*A^¥ffirt $ ltl:£St 4 C 1 36<DTfig 

±icA«$tifcisae-A*<. S2©7f-y±©s2 

«FEmi«)X J f-yi:fIEm2<DX7 L -i?i:^H 

LM=HW$i»orj£2r*ci:ic«fcy. frE5ta*>e.Ba 

*tfc^3H*»a<D|3lK/<^->*. m2<O|4»±<D0ra 

©ttai=»/j^¥-r -6 fctorox t— i?«aaa «aa 

>-y-3^6«>aa«at. wes 1 ost^i-^toiai+ton 
fc*3K*sa<7>isiK/^-><o^aair(6i:T. ae 



(3) 
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"Sl^T. I5IBm2<J!>K»«^S©K»«l#SS$ff*© 

tSftfSi:*- StSttStfcJg 1 . 2. 3. 4. 5. 6. 7 

[S§H©SMfflfci»B] 
[0O0 1] 

©IhI«&/<*-:>£. 4x/\±|=||jM@rr«feft0!>¥« 
[0002] 

g«L i !9fc-S^tt*atS<b$HfcJfe (KrF, A r 
F) S|s£jfeEi£ LTttlV BrMflJSaiHK/ 

*^x/Mc«L-CS«S(^a^t5t*Lfc», 



fcsjtsa*>. a^e-Afi&miigafciftfjfcu yy 

V<f=yV^ ttW©ii*lcJ:o-C 1 GDRAM, 

4 G D R AM©m-tStt*T?(*ft% Cfc* fc;ft-&<DTM* 

[0 0 0 3] ±IB©«fc5*KHK**LT. 1#JB¥9-3 
7 6 4|cEK**tT^i.J:5«:. (**loS^a^j=acJ 

B#£a<DBfi&J&<£to«b;»VCl*-&. ft|g¥9- 3 7 6 4 

^*ffiofcS3tsiaicj3t%-ci*. ^x^±i?a«wi=s 
^«susa^fl>«»aB*ixftw*flior, tfmntf-oKm 

[311] 





1995 
0*35 


1998 
0.25 


2001 
0.18 


2004 
0.13 


2007 
0.10 


DRAM (bits) 


64M 


2G6I 


10 


46 


166 


Chip Siie 
DRAM (mii z mb) 
0^7* (mm x dm) 


10x20 
16x16 


12X24 
18x18 


15x30 
19x19 


18x36 
21x21 


22X44 
23x23 




51 


4X 


4X 


4X 


4X 




70 


44 


32 


26 


18 


^<^n°^v«lB^-tt (dm) 


50-35 


40-25 


30-18 


20-13 


16-10 



[0004] 

l&m<m&;L± 5 - 3 7 6 4 IZ 

^ffli>fcS3feSa^fc^rffiffl**t*RSts^x^i=s 

[0005] *zx*%mw&;L&ofrs&mit* 
<o»®»(=# 5 ma/ - vrotiatta© ^ibe& 

t. ^Y:3><D*8!fc&S6£St*<2. 4ppm-C?fc*fc 
tb. 1 0 0mmft0>fl«j!><0. 2 4 // m/°C©»l^t?S 
fttiCilCS:*, 4GDRAM(D^ (311) 

-r*>£, /^->a>fia«a»*±Taa*<t*<«5«>fc 

fTHtfjaa^tOftSfiSfflliO. 1°C£^5C£l::fc 
•So LfrUHt. 3mc*3?*iT^*fflli. 4»©1JS 



^©astBSE»±7 x ? <&as y #i* 5 o % t ztix 

[0 0 0 6] *fc. *£f8*<»*L<fc5<!:*S^(Bl$H 

utssit «> 5 /= tokens £ xf- i?ftifii-tftar 
•st, ^a1t■efci)^:©«^A^f.^fx^A^f,^ifi)^$tl. 

a * *tfc * 1= <t o tie^t l -c t** x ^— i?8w 



(4) 



2 O O O - 2 6 O 6 8 3 



nwt&zttfvimiztsz. sot. saas^— $»<djs 
t x t— t antes c zmmij tfmmta&m 

C<DJfBI*£: LTI*ffi*»^-*g*©*&3?l::<fcyife 
[0O0 7] ±E©jSUffi^.*f§e8-eit, KSfc-SlV* 

*tt»fflai4> fc i^-c^aia^ if- aim*: £ 

C i: A<RTfifc¥*tt3ia©3liS£S£lI«-r -6 C £ $ g 
[0008] 

*i*i=jsivc, K»*»Biprt6i=«l#l-*fc«)<DK»« 
mESjgaiiiaasBrosayttifattKa*. me 

SS£ T?1ig<b-r £ ^ £ *<pTfil^ t -■ Sf -$fflt 

[0009] *f§^a>m-a>^sictet^-ci*. x 

S^ftfdSaarE-SSSl&af £U fiTES*^— $« 
£*£*t»-5fcit>lc. BfrEffi»S^E— S^lftEXT-i? 
e*» ; E-^$«S«J:y-Sa)*-CfIEXT-y**'f K 

susorfiifc h;u^-tr>-9— sjE*i?*mno)fia-e 
as u t y e a icehs-d # s «t 5 k p y * * c 

ii-rfc»<DiiHKffii!i«i«^c,fe*^.ffBifi«i«$mffli-r 



[0 0 10] CCf. flJE£t§E5tl®«<DigI!iSW£g 

[001 1] fllE*|geJ&tt«a>S»at*fi*T 
i . si. a i $$$?4>£< t*-asja-h«)®a-ti^ 
s -v v x^ e> & y sssfr tit t, au„ 
[0012] mrE*aHn««i(0An«tri=6 

&S3iai4&ari, asfettM-efco-ctai*. 
[oo 1 3] **na>«:3«>*Ri::&ivcMu a 

st-rsfcrtxDjtast. mi<DK»$»sipr«ei=e^-r4 

2-r s c t *<pit6<Ea i ©xt— e? 4: , a 2 <&tt**£ a 

¥s« s -5 c t tim&tzm 2 <dxt-5 

atf-A<D5*.inrEm 1 ©smajt-esat Lfcisae- 

AJ. S2©XT-i?±©m2©g4»S±|rASt**l-S 
*5l-*$l!lA<aflSLfca^ite^3R4:. I»ES1©Xt- 
tWEm 2 (0Xf-i5 £ * StM=H^ £ IS o T*Sf 

scticty. MEJtaA>e.ff9/it**ifc«a«ft^e-A 
i=«fc y a 1 ©K^i-^A&iT&Hfc^aMfcgB^isiK/* 

S2(DK»Jia)Bfli<Dfiai-tS/M£¥-r*fc 

»»a<D«aaiasa«"r4t©-cfc*. 
[0014] *fc$e>ir % **iu§<D3r4©#iai=;f3^T 

¥s±ic«|)«l. ffiEjtia^afflLfca^A^i*. m 

1<Dl4»SI~«J:o-CSStLfc?ffa«l^e-A^1 8 OS 

[0015] *fc$&i=. *»w«)a5©#sicfc^r 
mz%fisi*jmizuft-?z>tzit><Dm 2 vsm&ft^&z a 

^. * SfilcjfeS-r * ^ t ^Wtg'&m 2 <DX ir 

-i?4:. mi ©XT-i?±©Sl©Kfi®±lzA»**t 
fc^aif— AA<. &2©Xx-SJ±©m2<DSms_ti:: 

-3rj£S-r*C4:l=«fcy. «IIEilt35A>e.BB«$*ifc^a 

tt^e-Air* ym 1 <D&niz : *#>wti+£,titz*m#& 
a©iHiK/<^— m2©K»±<oBrii«)aaicig/h 
i£3?-r^fcat)<oxT-i;$i»iPSia*mau. ffjESgi«> 



'riS* °*via¥»3»a£*a<,£ aviso 

#3 «y u cos* sosia=i«flswst fiHnmtji-m 

-co i z i WS8i<D i i $-i«^B=*i* 

^ -i e $ * z c ViL-mw ? ^iaa» 
\&a>zm % »ivisf:is#a>3^coB&** uzooj 

£ ¥ COH — {• U a d £g^:p| 
via¥»2o l >$Sfiffl3a *fi¥=R:r 

4-*3a«C0^C0||&a#*$x*$*::|Z0 [9 ZOO] 

V):f ^.Xvl 

Ct>Z6*±^Vf2W9mziTe&3;m& 'lOSWM 
TO>©#HS£*^C0Kia$*Sn*$*::ieB [9 ZOO] 

<2-«^H *¥iavisfrii9*a>-sicote»* [*zoo] 

[e z o o] 



4-t£tg3£$B&2»¥M<l-<$5X *=J«s«* [3 ZOO] 
SS3ft=^i**lB3l®=ISSQ)MJfii^* "l«»3Saa>q>a 

2l v ¥iaosfris#Q)9Ka)asif* [izoo] 
4f» Vir=l? = ?4aa3S*^ac.«3IIHirc'l 

H ^iavi£fria#a>vsa>B&»* [ozoo] 
*wx<. ?/:.-,£.* 4*2,. ^fcziT^xo^i*?*^ 

^HS*!*-::)*]***::^- 

V ^Jiosfriaicoemcoffiif* [eioo] 

s4q-HB$»»a»coa«»wa=i9« [slooj 

^»T+^=iS*o>zaia)te»* ^=^* [aoo] 

o*^=is#coLaia)ffl3**>?-coaiT [9100] 

M 

in SJW*a*is^a)<»^*-f-is^* ? □ a yco 

sa«iB#^Ma¥a$?^d)!»$9ao>za«aiE>9 

saw *aopffzi»»ssa>^v^/:q.ssa)2S^ 
^^■f-ia^is^^acoz^aw ^«*©D$ssa> 
i s*afe>? ? = *^-:isaa>a»*fl9#t»«5pia)a# 
«»«aco i saw ^i^airisa^ctx-^^/aa 



£89092-0002 BS#t 



(9) 



(6) 
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1 3 1*. 5f=si+e»*tfc^.gp»*eatai«i 

[OO 2 8] fcfc, S#2*^— 5» 1 1<Dg»8S1 2t. 
X^-^ 1 a>-es*<Sl$ LTl^&ttgWJ-SSifcX^f- 

s?n*. fi«*t^e-ARB8t*icj£fiL-c-7x*2Jtic 

JtSAvh-fc/^-l/S^x/Ni 8.tlc<E:rr-5l80>?5«l& 

ft-v7 ^ LT SBf »lcftfi»fljA<tH3jEJ5:l.% J: 3 1= 

ft £-6. fc-c. 

1©*m£:LTf*S i CA>T i C^roaR-tr^S-y^X 
A<affl<**i-5„ *fc. Xf-yitfflta^ 1 1 05 

fc i*iga)H(*a»^ffl £*-f * #atte&a $itLT, 

S6!»l»it #i& © ft ± £ »t r> T l * 4 „ 
[0029] *fc**^©m=©^»i=i3t^ri*0 1 IC 

* It t^BBSSI-tft«> t>*ifc 7X * X 

*? 1 iz fcivc. 2 i*H***irt^L^«ai#«i= 

<fcyvx^«»^S3J:lc«26**t*. fcjSSftfc^X 

* 2 1* v x <7 um^m 3 ic * y * ? 0 «i= * y ■ 

fcfc\ c^-e(*0^$tfct^t^*<. Vx? 
«ai-tt» l fear's ifi= <fc * t x * /<*- >a>&fl*£ 

[0 0 3 0] $£l=l3«l=Xg&&kM;t%E3B$l't>£ 
■T -5 fc «><DH* $ tlX it L^KSgl=H«I«> &*tfc -7 
I/xXt'— *>1 7l=j3^"C. ^X/M 8l*H^*tirt^ 

•&„ atsstifc^x/M 8(i->i/\si$¥ai 9i=«ky 
sttri^t^. I7x/\»ffiic#siufcii«s^ific«t4 

^x/\±©T16/^->©3E^*R6< , fc«>l=. 
[00 3 1] BrMC0*#$C0^«t&^tf-A$Sa 

^■r-sfcif)©Rastjtii2 o*Nf>BB»**v*^ae^e- 

VX^2±l=3Kfc«XORB^3t^2 1 7X 

* 2±-cR5tLfci5a«t ; f-e-A*3fa©^#* 

Ut. -^X/M 8±<omil<0{4aic3l<fc«)<DlS'ME¥ 
5fc¥£2 2t*£ltfifc<k*vt^.&. C<D8#. <S/h3fe^S 

2 2l*)|XS*SEP>f fcftlC, HttUT«^**lT^Sfc 
tf), 7X5Xf-v 1 t ^i/\Xr-y 1 7tlJfti-C 

[0 0 3 2] *«W0>mE305¥RI=33Ori*. 04(7)* 

%^(DHt&(o^ss £ *-r ¥3*t*sa0>s! itgaa> »® a 

■6fc«)(DE^$nri*t^JS^SEBS»l=lft«)e.*tfc-7X 
Xx— i?1 l=fc^r. -7X-57 2liH^*ttrL>»S:^» 
2l#SI=J:y-7X^«^#R3J:lz»iS*tl4. 



*vfc-7x>> 2tt-7x^«»#a3i;«feytia^-vv^s? 

^X^*aic#»Lfcmiafti:rcJ:i,^x->/^- 

>o)*»*i»cfc«>ic. wattle?? 

[0 0 3 3] * f,lr(^«l-H^fe*^l*«Ef?Ha*<!: 
■T i fc »<DH^ $ 4lT it l^fc U^EBSiSlcttto &*tfc ^ 
I/nXt— V 1 7ICfet%T. -5IA1 8l*H*$*iTt^ 
fclM»>S3Mai=,*:y -7 x/ 1 9_tlc»i££*i 

Wjfis+tfc^x/M 8ii-7i/\«j##ai 9i=*y 
yes* c^t?i*h^ 

$ ttr l^fc ^ x/ N»Slr L fcfl«9fc if 1= <fc £ 
•7X/\±«)Ti6/<^->«)3C»^R6Cfc«>l=. ttMSWlc 

[0034] *fc. Bfa«>*:#*a)«att^e-A*Ba 

Str-5fc»©Hait*ai2 0*^fi8St;3F*t-5?S«tt?-e- 
VX^2±|c3Kfc<0<Dfia^3t^*2 1 VX 

LT, "7X/M 8±©grS<Dttaicj|»<fc«)05liB'Mg3|: 
*^2 2tA^f>«|^$*ir^-6 0 c«>B*. DI/J^^S 
2 2|Cl*^a«^-e— Afl)«ljt$VX-7X-r— £51 
-¥ffittl=«SJ**vfc-7X/NXT-£?1 7|c3><fctf>|Z 

c<D«haaiEaiPijfc^m2 3i^j:y. jjRM^»f>-r 

[0035] *fc. ^itwomsro^aicfca^Ti*. 0 
1 zmi*T&i9irt>tn&ai>z>wt&K9tm9i'pt-r& 

fc«>©ia*$*fCI*^ti:t^BBSSIc»i|io&ftfc-7X^ 
^f-/i irfctNT, -7X-7 2ii0*$tt-ru^u»2i 
^si=«fcyTx^«j##a3±ic»«*ti4. »2i*4t 
fcTx^2ia. ?x?#j##a3i-<j:y#a^-\"y*sp 

l=«fcyHS**T.«. *fc03lr^^^^-Ct^■5J:5l=, V 
x^«J#S5l=»(te.*ifcSa-tr >-9-4 1 1— S»-Sf A>c> 
tftf£$tt£Sa&lft>^@ 5 l=«k y 77* 2 <0SS$*fl® 

$4vci*tti*4t. ■7x-7»ffiic#aLfca^ifi=«k4 
^x*/^-><oaj»$tecfc«>ic, awwic^^v^ 

[0 0 3 6] *t.lcHl fctxr^»lcKa!&*tM*aEE 
tt&^I/Uf-yi 7|CfcL^T, -7X/M 81*0 

*$ft-ct>)&^»ai#sic«ky7x/\«}##®i g±ic 

»26*nfc-7X/M 8l*->i/\Sj#fSi 

giz.tytia^w^sfir.tyHS^n-s. *f=, ^x 
s^ttr^JSt^ffiMp^sicfcy^x/M 8©aa* 

l*0**nrt^)^^t^A<. -7X/\»Slcft»LfcS«J*i:* 



(7) 
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[oo3 7] *f=, Brao*#sa>iBfStt^e-A$jia 

TX^2ilCii<fc«>©raM3t^jS2 1 
? 2±T?S«Lfc^ati?-tf-A$Brll(0*#*lC|S/h 
LT\ 8±©0ra<O(4aira|<fc«><D|S/J^3? 
3fc3Mi2 2 tfr$>m8.t<tlTl*Z>. 
[0 0 3 8] Bra<0lHl»/<4r->$te^-r4lcfefcor 
I*. 7X^7f- i?1±l^»26**lfc-7X^2©Sa$ 
03lc^**iT^*«fc5*a«-b>-9-4lcTtf-a(L. ^ 

a* - >(4a«isic(6 era* e>*ifcaffii='& 4 * 5 
i 8(oaa$H***tTt>)Si^ffi-b>-y-i=r«-a!u. 

-7I/M 8«)Sffi*H*$*ir^ft^aS®H8I^R(=J: 
[0039] 

[*w©ja^] uiJias^fc^ai^sswic^ttii. its 
rate<Dx^-i?£&#u sat* icTx^fc*t;^x/\ 

m 1 1 **iB<o£;te©»88£^**a*«:garos££ 
[02] *f6is<Dit!s©m«s*^-r*3it*sia<oajis 



arofflffiT®0» 

[03] *%B<03M»{*ga(D£]i£ai=m^ii£-7 

x>7f- i?±®0. 

[04] *«wro^jfiro»si^*-r*3i«:saros®s 
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